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LIMITATIONS

The data, information, interpretations and recommendations contained in this
report are presented solely as bases and guides to the geotechnical design of the
proposed Veterans Village located at 2149 West Hearn Avenue in Santa Rosa,
California. The conclusions and professional opinions presented herein were
developed by PJC in accordance with generally accepted geotechnical
engineering principles and practices. No warranty, either expressed or implied, is
intended.

This report has not been prepared for use by parties other than the designers of the
project. It may not contain sufficient information for the purposes of other parties
ot other uses. If any changes are made in the project as described in this report,
the conclusions and recommendations contained herein should not be considered
valid, unless the changes are reviewed by PJC and the conclusions and
recommendations are modified or approved in writing. This report and the
figures contained herein are intended for design purposes only. They are not
intended to act by themselves as construction drawings or specifications.

Soil deposits may vary in type, strength, and many other important properties
between points of observation and exploration. Additionally, changes can occur
in groundwater and soil moisture conditions due to seasonal variations or for other
reasons. Therefore, it must be recognized that we do not and cannot have
complete knowledge of the subsurface conditions underlying the subject site. The
criteria presented are based on the findings at the points of exploration and on
interpretative data, including interpolation and extrapolation of information
obtained at points of observation.

ADDITIONAL SERVICES

Upon completion of the project plans, they should be reviewed by our firm to
determine that the design is consistent with the recommendations of this report.
During the course of this investigation, several assumptions were made regarding
development concepts. Should our assumptions differ significantly from the final
intent of the project designers, our office should be notified of the changes to
assess any potential need for revised recommendations. Observation and testing
services should also be provided by PJC to verify that the intent of the plans and
specifications are carried out during construction; these services should include
observation of site grading, field density testing of engineered fill and aggregate
base rock and observation of the foundation excavations. Special inspection
services could also be needed including reinforcing, concrete, and/or welding.

These services will be performed only if PIC is provided with sufficient notice to
perform the work. PJC does not accept responsibility for items we are not
notified to observe,
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It has been a pleasure working with you on this project. Please call if you have any
questions regarding this report or if we can be of further assistance.

atrick J. Conw.
Geotechnical Engineer
GE 2303, California

PJC:ab
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APPENDIX A
FIELD INVESTIGATION

INTRODUCTION

The field program performed for this study consisted of advancing five
exploratory boreholes within the project arca. The exploration was completed on
December 1, 2020. The borehole locations are shown on the Borehole Location
Plan, Plate 2. Descriptive logs of the boreholes are presented in this appendix as
Plates 3 through 7.

BOREHOLES

The boreholes were advanced were advanced using a Mobile B-53 drill with solid
hollow flight augers. The drilling subcontractor on the project was Pearson
Drilling of Forestville, California. The drilling was performed under the
observation of a field geologist of PJC who maintained a continuous log of soil
conditions and obtained soil samples suitable for laboratory testing. The soils
were classified in accordance with the Unified Soil Classification System, as
explained in Plate 8.

Relatively undisturbed and disturbed samples were obtained from the exploratory
boreholes. A 2.43 in L.D. California Modified Sampler or a 1.5 in LD. Standard
Sampler was driven into the underlying soil using a 140 pound hammer falling 30
inches to obtain an indication in the field of the soil density and to allow visual
examination of at least a portion of the soil column. Soil samples obtained with
the split-spoon sampler were retained for further observation and testing. The
number of blows required to drive the sampler at six-inch increments was
recorded on each borehole log. During our subsurface exploration Shelby tubes
were pushed at the desired elevations. All samples collected were labeled and
transported to PJC’s office for examination and laboratory testing.
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PJC & Associates, Inc. BORING NUMBER BH-1

PAGE 1 OF 1
Consulting Engineers & Geologisis
CLIENT_ Community Housing of Sonoma County PROJECT NAME_Veteran's Village
JOB NUMBER 4433.02 LOCATION 2149 West Hearn Avenue
DATE STARTED _12/1/20 COMPLETED _12/1/20 GROUND ELEVATION HOLE SIZE _4"
DRILLING CONTRACTOR _Pearson Drilfing GROUND WATER LEVELS:
DRILLING METHOD _B-53 Sclid Stem Auger with 140lb Hammer AT TIME OF DRILLING _--- No free groundwater encountered
LOGGED BY _AB CHECKED BY PJC AT END OF DRILLING ---
NOTES AFTER DRILLING _---
T ] ATTERBERG
=z ) LIMITS
o E o iy |W g 'S'EJ =
I |Zo W | zE3 |E.|Ec|DSE o |E
aE %9 MATERIAL DESCRIPTION we= 9:,§ §g§ab‘,g %r; EE=|OX
o s | @m0 Tlez|AZ|RE|Fa
s == Cz (8 | |28|85|85 (9=
) g |8 o7 7| |3=
0.0 o
0.0'-1.5'; SANDY SILT (ML); moderate brown, slightly moist, loosely
B ] compacted, low plasticity (FILL).
i / 1.5'- 3.5" SANDY CLAY (CL); mottled orange to light gray, moist, hard,
L / medium plasticity (Qal). MC o5 45 | 102| 8
2.5 %
| 3.5' - 5.0, SANDY CLAY (CH); grayish brown, moist, hard, high plasticity
5 {Qal). MC 19 a5 (107 | 17
so P/
5.0'- 7.5', CLAYEY GRAVEL (GC); crange-gray, moist, medium dense, fine to
B medium grained, subrounded gravels (Qal).
MC 29 114 | 14

7.5'-13.5" SANDY CLAY (CHj); olive brown, moist, very stiff, high plasticity
(Qal).

MC 25 3.5 |100| 23

PJC GEOTECH BH COLUMNS - GINT STD US.GDT - 2/16/21 18:25 - CAUSERS\PUSLIC\DOCUMENTS\BENTLEY\GINT\PROJECT S14433,02 2149 WEST HEARN AVE.GFJ

13.5' - 16.0'; SANDY GRAVEL (GW); grayish crange, moist, very dense, fine
to coarse grained, subrounded gravel (Qal).

MC 65 118 | 12

Bottorn of borehole at 15.0 fest. P LATE 3




PJC & Associates, Inc. BORING NUMBER BH-2

PAGE 1 OF 1

Consulting Engineers & Geologists
CLIENT _ Community Housing of Sonoma County PROJECT NAME_Veteran's Village
JOB NUMBER_4433.02 LOCATION 2148 West Hearn Avenue
DATE STARTED _12/1/20 COMPLETED _12/1/20 GROUND ELEVATION HOLE SIZE 4"
DRILLING CONTRACTOR _Pearson Driliing GROUND WATER LEVELS:
DRILLING METHOD _B-53 Solid Stem Auger with 140lb Hammer AT TIME OF DRILLING _--- No free groundwater encountered
LOGGED BY _AB CHECKED BY PJC AT END OF DRILLING _---
NOTES AFTER DRILLING _---

w I P el
= |2 ﬁ% ;Eg Eab Se o (B
e %9 MATERIAL DESCRIPTION §§ §8§ BE %g A %E 2 EQ

PJC GEOTECH BH COLUMNS - GINT STD US.GDT - 2/16/21 16:25 - CAUSERSIPUBLICIDOCUMENTS\BENTLEVIGINTIPROJEGCTS\4433.02 2149 WEST HEARN AVE.GPJ

0.0' - 2.75", SANDY CLAY (CL); dark brown to gray, slightly moist, loosely
compacted, high plasticity (FILL).

MC 18 451091 | 11 {41 | 16 | 25

2.75' - 4.5'; SANDY CLAY (CL); mottied orange to light gray, slightly moist, ‘& &8
hard, medium plasticity (Qal). MG 18 45 | o7 8

so Y 5, 100 SADYGLAY (G, ove gy o orange,very s, very i,
7.5 %
| :%
: :Z MC 15 |25) 92 a0
100 Y/

Bottomn of borehole at 10.0 fest.

PLATE 4




PJC & Associates, Inc.

Consuliing Engineers & Geologists

CLIENT _ Community Housing of Sonoma County

JOB NUMBER 4433.02

BORING NUMBER BH-3

PROJECT NAME_Veteran's Village

PAGE 1 OF 1

LOCATION 2149 West Hearn Avenue

DATE STARTED _12/1/20 COMPLETED _12/1/20

DRILLING CONTRACTOR _Pearson Drilling

DRILLING METHOD _B-53 Solid Stem Auger with 140ib Hammer

GROUND ELEVATION
GROUND WATER LEVELS:

HOLE SIZE _4"

AT TIME OF DRILLING _--- No free groundwater encountered

- 216/21 16:25 - CAUSERS\PUBLIC\DOCUMENTS\BENTLEVAGINTIPROJECTS\4433,02 2149 WEST HEARN AVE.GPJ

LOGGED BY _AB CHECKED BY PJC AT END OF DRILLING _---
NOTES AFTER DRILLING _---
N 1. ATTERBERG
- ey LIMITS
e % e m |W E i £
£ I d | 2E3 2.|Eg|SE|, o [F
nE€|%9 MATERIAL DESCRIPTION U= | 95 |ug | ZB|5E|S|EE|o)
o |z L3 | @3 NEEEEEEES
S = | °2 8 |k |28(95|35|2z
0.0 o [ o 2
7 0.0' - 3.25'; SANDY CLAY (CL); dark brown, slightly moist, loosely compacted,
n _ % high plasticity (FILL).
% MC 19 45| 95 | 12
N _% 3.25' - 5.0 SANDY CLAY (CL), mottled orange, slightly moist, hard, medium
ol
V 5.0'- 10.0'; GRAVELY CLAY (CH); moitled olive to gray-brown, moist, hard,
T high plasticity {Qal).
% MC| 49 |45 (101 18
w
e 10.0'- 11.0'; CLAYEY SAND WITH GRAVEL (SC); orange-gray, slightly moist,
B medium dense, fine to coarse sands (Qal). SPT o7 ]

.

PJC GEOTECH BH COLUMNS - GINT 5T US.GDT

Bottom of borehole at 11.0 feet.

PLATES




PJC & Associates, Inc.

BORING NUMBER BH-4

- GINT STD US.GCT - 2/16/21 16:25 - C:AUSEAS\PUBLIC\DOCUMENTSIBENTLEYGINT\PROJECTS14433.02 2149 WEST HEARN AVE.GPJ

PJC GEQTECH BH COLUMNS

PAGE 1 OF 1
Consufting Enginsers & Geologists
CLIENT_ Community Housing of Senoma County PROJECT NAME_Veteran's Village
JOB NUMBER 4433.02 LOCATION 2148 West Hearn Avenue
DATE STARTED _12/1/20 COMPLETED _12/1/20 GROUND ELEVATION HOLE SiZE 4"
DRILLING CONTRACTOR _Pearson Drilling GROUND WATER LEVELS:
DRILLING METHOD _B-53 Solid Stem Auger with 140lb Hammer ¥ AT TIME OF DRILLING 12.50 ft
LOGGED BY _AB CHECKED BY PJC AT END OF DRILLING _---
NOTES AFTER DRILLING -—
m i ATTERBERG
- Iy LIMITS
T < % o w i i E % £
FelEg Lé[ 353 o Ea :’E &) t
&E %9 MATERIAL DESCRIPTION HE 93§ §£ %3 EE %': = Giﬁ
a | o> | mQ o =|VLE|EQ
5] 2= Oz |8 (= % @545 |uz
& g |5 [Z3|=" |2 |3%
0.0 o
7 0.0' - 2.5, SANDY CLAY (CL); dark brown, slightly moist, loosely compacted,
[ % high plasticlty (FILL).
5. 4 MG| 14 |45| 98| 8
2.5'- 4.0", SANDY CLAY (CL}); mottled crange to olive brown, moist, hard,
R . % medium plasticity (Qal).
i 7 4.0' - 8.5"; SANDY CLAY (CH); moitled light brown to olive, moist, hard, high
B _& plasticity, trace gravels and roots (Qal). b S sl | 1080, I8
% MC 56 45 (116 | 13
i § % 6.5' - 8.5, SANDY CLAY (CH); olive brown to gray, moist, hard, high plasticity
| ] (Qal).
7.5 %
i ] 9.5' - 15.0'; SANDY GRAVEL (GW); mottled gray to olive, moist to saturated, MC 60
10.0 dense, fine to coarse grained, subrounded gravel (Qal). 14
12.5 o @]
150 P ;e SPT| a5

Bottom of borehole at 15.0 feet.

PLATE 6




PJC & Associates, Inc. BORING NUMBER BH-5

PAGE 1 OF 1

Consulting Engineers & Geologists

CLIENT_ Community Housing of Sonoma County PROJECT NAME_Veteran's Village
JOB NUMBER 4433.02 LOCATION 2149 West Hearn Avenue
DATE STARTED _12/1/20 COMPLETED _12/1/20 GROUND ELEVATION HOLE SIZE 4"
DRILLING CONTRACTOR _Pearson Drilling GROUND WATER LEVELS:
DRILLING METHOD _B-53 Solid Stem Auger with 140lb Hammer ¥ ATTIME OF DRILLING _11.50 ft
LOGGED BY _AB CHECKED BY PJC AT END OF DRILLING ---
NOTES AFTER DRILLING ---
; 2 1€ o
o %O E@ ggﬁ ng'jc ':z.-:%E o |E
%E §9 MATERIAL DESCRIPTION g% ggg ggé@%g §|§ L:JE EE

0.0' - 1.0, SANDY SILT (ML}; light brown, slightly moist, loosely compacted,
medium plasticity (FILL).

1.0' - 6.0', SANDY CLAY (CL); mottled orange and brown, slightly moist to
maist, hard, medium plasticity (Qal).

MC 32 45|98 | 7

MC 56

MC B8 45 |100| 19

6.0' - 8.5'; SANDY GRAVEL (GW); mottled orange and brown, moist, dense,
fine to coarse grained, subrounded gravel (Qal).

MC 57 128 | 10

8.5'- 11.5'; SANDY GRAVEL (GW); olive brown, moist, dense, fine to coarse
grained, subrounded gravel (Qal).

MC 65 113 13

K

PJC GEOTECH BH COLUMNE - GINT STD US.GDT - 2/16/21 16:25 - CAUSERS\PUBLICIDOCUMENTS\BENTLEV\GINT\PROJECTS\4433.02 2149 WEST HEARN AVE.GPJ

Bottom of borehole at 11.5 feet.

PLATE7




MAJOR DIVISIONS TYPICAL NAMES
‘w'ww WELL GRADED GRAVELS,

CG:'E!E.QII‘;LS GW % W4 GRAVEL-SAND MIXTURES
WITHLITTLE P w Y POCALY GRADED GRAVELS,

ﬂ o| GRAVELS | orRNOFINES | GP ['T32-] GRAVEL-SAND MIXTURES

_— et

O 2} more than haif b & # 51TV GRAVELS, POORLY GRADED

fg §| coarsefraction | qpayEls GM : : : GRAVEL-SAND MIXTURES

is larger than
w s i i WITH OVER ) CLAYEY GRAVELS, POORLY GRADED
% g RELSHERNSISIZE] JEaERYES GC % GRAVEL-SAND MiXTURES
(=]

o= CLEAN SANDS | SW | : WELL GRADED SANDS, GRAVELLY SANDS

w SANDS | WITHUTTLE —

W = OR NO FINES ", ", |POCRLY GRADED SANDS,

@ £ more than half SP | -7 |GRAVEL-SAND MIXTURES

o ol coarse fraction s

8 2| is smaller than |:hid: | SILTY SANDS, POOALY GRADED

no. 4 sieve size | SANDS SM [:]:]:]:| sAND-SLT MIXTURES

WITH OVER 7
129% FINES sSC :::: /| CLAYEY SANDS, POORLY GRADED

* /1 SAND-CLAY MIXTURES

A
INDAGANIC SIiLTS, SILTY OR CLAYEY FINE
ML SANDS, VERY FINE SANDS, ROCK FLOUR,
CLAYEY SILTS WITH SLIGHT PLASTICITY
SILTS AND CLAYS 7, INORGANIC CLAYS COF LOW TO MEIDIUM
CL / PLASTICITY, GRAVELLY CLAYS, SANDY
"ACLAYS, SILTY CLAYS OR LEAN CLAYS

QORGANIC CLAYS AND ORGANIC SILTY
CLAYS OF LOW PLASTICITY

l"monemic SILTS, MICACEOUS OR

LIQUID LIMIT LESS THAN 50 ]
oL {=x

DIATOMACECUS FINE SANDY OR
SiLTY SOILS, ELASTIC SILTS

SILTS AND CLAYS | MH

/ INORGANIC CLAYS OF HIGH PLASTICITY,
LIQUID LIMIT GREATER THAN 50 | CH A FAT CLAYS

/22 ) ORGANIC CLAYS OF MEDIUM TO HIGH
OH o2 //:PLASTICITY,ORGAMC SILTS
7]

FINE GRAINED SOILS
More than half is smaller than #200 sieve

ey
HIGHLY ORGANIC SOILS Pt PEAT AND OTHER HIGHLY ORGANIC SOILS
KEY TO TEST DATA f'
Confining Prassura, psf
LL — Liguid Limit (in %) *Tx 320 (2600} Unconsolidated Undrained Triaxial
PL — Plastic Limit (in %) TxCU 320 (2600) Consolidaled Undrained Triaxial
G —- Specific Gravity Ds 2750 (2000} Consolidated Drained Direct Shear
SA — Sieve Analysis FVS 470 Field Vane Shear
Consol — Consolidation UC 2000 Uneenfined Compressicn
= *Undisturbed” Sample LVS 700 Laboratory Vane Shear
E Bulk or Disturbed Sample Notes. (1) All strength tests on 2.8 or 2.4° diameter sample unless otherwise indicated
] No Sampie Recovery (2) * Indicates 1.4" diamater sample
_ T Consulting Engineers & Geologists PROPOSED HEARNS VETERANS VILLAGE
B 2149 WEST HEARN
SANTA ROSA, CALIFORNIA 8

\_ Proj. Nor 4433.02 Date: 1/2021 App'd by: PIC
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APPENDIX B
LABORATORY INVESTIGATION

INTRODUCTION

This appendix includes a discussion of the test procedures of the laboratory tests
performed by PJC for use in the geotechnical study. The testing was carried out
employing, whenever practical, currently accepted test procedures of the
American Society for Testing and Materials (ASTM).

Undisturbed and disturbed samples used in the laboratory investigation were
obtained from various locations during the course of the field investigation, as
discussed in Appendix A of this report. Identification of each sample is by
borehole number, sample number and depth. All of the various laboratory tests
performed during the course of the investigation are described below.

INDEX PROPERTY TESTING

In the field of soil mechanics and geotechnical engineering design, it is
advantageous to have a standard method of identifying soils and classifying them
into categories or groups that have similar distinct engincering properties. The
most commonly used method of identifying and classifying soils according to
their engineering properties is the Unified Soil Classification System as described
by ASTM D-2487-83. The USCS is based on a recognition of the various types
and significant distribution of soil characteristics and plasticity of materials.

The index properties tests discussed in this report include the determination of
natural water content and dry density and Atterberg Limits testing.

a, Natural Water Content and Dry Density. The natural water content and
dry density of the soils were determined on selected samples. The
samples were extruded, visually classified, and accurately measured to
obtain the volume and wet weight. The samples were then dried, in
accordance with ASTM D-2216-80, for a period of 24 hours in an oven
maintained at a temperature of 100 degrees C. After drying, the weight of
each sample was determined and the moisture content and dry density
calculated. A similar procedure was used to determine the water content
only for disturbed samples.

b. Atterberg Limits Determination. The liquid and plastic limits of selected
fine-grained soil samples were determined by air drying and breaking
down the sample. The results of the limits arec shown on the borehole logs.

ENGINEERING PROPERTIES TESTING

The engineering properties tests discussed in this report include pocket
penetrometer testing.
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Pocket Penetrometer. Pocket Penetrometer tests were performed on
cohesive samples. The test estimates the unconfined compressive strength
of a cohesive material by measuring the materials resistance to penetration
by a calibrated, spring-loaded cylinder. The maximum capacity of the
cylinder is 4.5 tons per square foot (tsf). The results of these test are
indicated on the borehole logs.
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APPENDIX C
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“Foundations and Earth Structures” Department of the Navy Design Manual 7.2
(NAVFAC DM-7.2), dated May 1982.
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Department of the Navy Design Manual 7.3 (NAVFAC DM-7.3), dated April
1983.

Geologic Map of the Santa Rosa Quadrangle, Scale: 1:250,000, compiled by D.L.
Wagner and E.J. Bortugno, 1982.

Geology for Planning in Sonoma County, Special Report 120, California Division
of Mines and Geology, 1980.

“Soil Mechanics” Department of the Navy Design Manual 7.1 (NAVFAC DM-
7.1), dated May 1982.

McCarthy, David. Essential of Soil Mechanics and Foundations. 5% Edition,
1998.

Bowels, Joseph, Engineering Properties of Soils and Their Measurement. 4%
Edition, 1992,

California Building Code (CBC), 2019 edition.

Report titled, “Design Level Geotechnical Investigation, Proposed Low Income
Veteran Housing & Convalescent Home Addition, 2149 West Hearn Avenue,
Santa Rosa, California”, prepared by PJC & Associates, Inc., dated December 7,
2009.

Project Plans, titled “Hearn Veterans Village,” Sheets 1 through 4 and A3.0-A
though A3.2-B, prepared by Fritz Architecture, dated May 20, 2020 and August
29, 2020.





